Adaptive hypermedia (AH) addresses the usability problems users often encounter in traditional hypermedia applications, such as navigation and comprehension problems. These problems are caused by the rich link structure of the applications. Adaptive hypermedia systems (AHS) can support the user in navigation by limiting the browsing space; they can guide the user through the information towards relevant pages so that (s)he can reach them more easily and quickly. Furthermore AHS allow to improve comprehension of the content by presenting the most relevant information on a page to the user and hiding information that is not relevant. In the field of adaptive hypermedia these forms of adaptation are referred to as adaptive navigation support (or link adaptation) and adaptive presentation (or content adaptation). For each user, an AHS constructs and maintains a user model that represents various characteristics of the user and his/her environment and applies this information for providing adaptation. Information about the user is gathered by the system by observing his/her behavior which is most often browsing.
________________________________________________________________________
The dissertation brings together two disciplines -Adaptive Hypermedia, a computer science topic and Cognitive/Learning Styles, a research topic in cognitive psychology.
Adaptive hypermedia (AH) addresses the usability problems users often encounter in traditional hypermedia applications, such as navigation and comprehension problems. These problems are caused by the rich link structure of the applications. Adaptive hypermedia systems (AHS) can support the user in navigation by limiting the browsing space; they can guide the user through the information towards relevant pages so that (s)he can reach them more easily and quickly. Furthermore AHS allow to improve comprehension of the content by presenting the most relevant information on a page to the user and hiding information that is not relevant. In the field of adaptive hypermedia these forms of adaptation are referred to as adaptive navigation support (or link adaptation) and adaptive presentation (or content adaptation). For each user, an AHS constructs and maintains a user model that represents various characteristics of the user and his/her environment and applies this information for providing adaptation. Information about the user is gathered by the system by observing his/her behavior which is most often browsing.
Typically AHS are developed for a specific application area and cannot be reused in another context. The most popular area for adaptive hypermedia research is adaptive educational hypermedia systems (AEHS). The goal of the user (learner) is to learn all the learning material or a reasonably large part of it. The key feature in this area is the user's knowledge of the subject area being studied. Other learner features the AEHS may take into account are background, hyperspace experience, preferences and interests. These properties tend to relate to the application domain. Less attention has been paid in the adaptive hypermedia field to the fact that people have different approaches to learning, namely that individuals perceive and process information in very different ways. These differences are referred to as cognitive/learning styles and are studied by Cognitive Psychology.
The aim of the dissertation is twofold. First, it aims at developing a general-purpose system that targets various application domains and is capable of performing adaptation to many different aspects of users. Second, it pays special attention to the application of learning styles (LS) in adaptive hypermedia. It thus bridges the gap between the disciplines of adaptive hypermedia and cognitive psychology.
To address the first goal we make an overview of adaptive hypermedia systems and existing models for adaptive hypermedia. From these models, we select the Adaptive Hypermedia Application Model (AHAM) as a basis for creating a general-purpose tool, and formulate a number of design requirements. Rather than start from scratch (or from the AHAM model) we have developed the general-purpose AHA! system (version 3.0) based on an existing educational adaptive hypermedia engine. This was used in the course "Hypermedia Structures and Systems", known as 2L670 and later 2L690, at the Eindhoven University of Technology (TU/e). We show that building a general-purpose tool is a time consuming and difficult process. Though we can already consider AHA! as a general-purpose system, since it can be used for creating applications targeting various domains and can provide adaptation to various aspects of users, not all of the design requirements are currently satisfied by AHA!.
To address the second goal we consider the suggestions from psychological and computer science research for possible adaptation of instructional design to a number of learning styles. We present an overview of existing AHS that provide learning styles adaptation. By analyzing existing implementations we identify a number of issues we wish to improve in our approach. The overview shows that only a few systems can provide certain types of adaptation independently of the learning style model. In most systems, the choice of learning style and the corresponding instructional strategy are predefined by the designers of the systems. Furthermore in most systems, the LS are assessed through psychological questionnaires and psychometric tests. The disadvantage of using questionnaires is that they are time consuming, the results are not always reliable and valid and moreover not all characteristics they measure are stable and invariable across different subject domains.
In our approach to incorporating learning styles in AHA! we consider that the task of choosing the learning style model and defining the learning styles strategies should be left to the authors of adaptive applications rather than the developers of the system. We define an adaptation language for learning styles, called LAG-XLS. Authors can create their strategies in this language and decide which strategies to apply to which application. LAG-XLS not only allows the definition of instructional strategies that define how adaptation to learning styles is performed but also the monitoring strategies for inferring preferences corresponding to particular learning styles. These inference strategies can serve as an alternative solution in cases when the time consuming process of filling in long psychological questionnaires is undesirable. We compare our approach with the approaches adopted in other systems providing LS adaptation. We also show the results of evaluation of this approach with students from the TU/e and the results of approach validation performed by a number of LS experts.
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